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33 (54) Title: ROOF SHEET FOR A TRAILER 

^ (57) Abstract: A novel roof sheet for a trailer is formed from a thin sheet of laminate. The laminate is formed by providing a woven 
mat formed from rovings of commingled fiberglass and thermoplastic resin, preferably polypropylene; commingling the fiberglass 
Q and thermoplastic resin by heat and compression to form a thin sheet ot laminate by heating and compressing said woven mat; and 
^ cutting the thin sheet of laminate into a size which is suitable for attachment to a frame of a trailer. A film, preferably polyester, 
capable of blocking ultraviolet light can be bonded to the thin sheet of laminate. 
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ROOF SHEET FOR A TRAILER 

BACKGROUND OF THE INVENTION 

This invention is generally directed to a novel roof sheet for a trailer. More 
particularly, the invention contemplates a novel roof sheet for a trailer which is 
formed from a sheet of fiberglass reinforced plastic laminate. The sheet of laminate is 
formed by heating and compressing a woven mat of commingled fiberglass and 
thermoplastic resin. 

The disadvantages of solvent-based and melt-based processes led to the 
development of a commingled technique, such as the commingled technique 
developed by Certainty Glass Corporation. This technique is based on the concept of 
intimately placing the polymer within the fibers without using a melt-based 
impregnation. In co-mingled thermoplastics, wet-out of the fibers and consolidation 
is made possible at lower pressures without long exposures to melt temperatures. As 
a result of new techniques for producing commingled fiberglass and thermoplastic 
resin, the cost of using this material has steadily been decreasing. 
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The present invention uses a consolidated sheet of laminate for a roof sheet of 
a trailer. The sheet of laminate is formed from a woven mat of plurality of rovings 
formed from commingled fiberglass and thermoplastic resin that is heated and 
compressed. The usage of this type of material is advantageous in that it is 
5 lightweight and easy to produce. 

OBJECTS AND SUMMARY OF THE INVENTION 

A general object of the present invention is to provide a novel roof sheet for a 

trailer. 

An object of the present invention is to provide a novel roof sheet for a trailer 
10 which is formed from a sheet of fiberglass reinforced plastic laminate. 

Another object of the present invention is to provide a sheet of laminate that is 
used to form novel roof sheet of a trailer, wherein the sheet of laminate is formed 
from formed by heating and compressing a woven mat of commingled fiberglass and 
thermoplastic resin. 

15 A further object of the present invention to provide a roof sheet that is 

lightweight and easy to manufacture. 

Briefly, and in accordance with the foregoing, the present invention discloses a 
novel roof sheet for a trailer. The roof sheet is a thin sheet of laminate that is formed 
by providing a woven mat formed from rovings of commingled fiberglass and 

2 0 thermoplastic resin, preferably polypropylene; commingling the fiberglass and 
thermoplastic resin by heat and compression to foim a thin sheet of laminate by 
heating and compressing said woven mat; and cutting the thin sheet of laminate into a 
size which is suitable for attachment to a frame of a trailer. A film, preferably 
polyester, capable of blocking ultraviolet light can bonded to the thin sheet of 

25 laminate. 
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The organization and manner of the structure and operation of the invention, 
together with further objects and advantages thereof, may best be understood by 
reference to the following description, taken in connection with the accompanying 
5 drawings, wherein like reference numerals identify like elements in which: ■ 

FIGURE 1 is a top elevational view of a woven mat of a plurality of rovings, 
each roving being formed of a plurality of commingled fibers and thermoplastic resin; 

FIGURE 2 is a cross-sectional view of the mat through line 2-2 of FIGURE I; 

FIGURE 3 is a side elevational view, shown partially in cross-section, of an 
1 0 assembly for effecting a combined formation of the woven mat and a film into a sheet 
of laminate in one integrated step in and a continuous process for continuously 
forming a roof sheet in accordance with the present invention; 

FIGURES 4 and 5 are cross-sectional views of a novel structure for containing 
the thermoplastic resin during the consolidation of the commingled woven mat in the 
15 assembly of FIGURE 3; and 

FIGURE 6 is a perspective view of a trailer which has a roof sheet formed in 
accordance with the present invention. 
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DETAILED DESCRIPTION OF THE IL LUSTRATED EMBODIMENT 

While the invention may be susceptible to embodiment in different forms, 
there is shown in the drawings, and herein will be described in detail, a specific 
' embodiment with the understanding that the present disclosure is to be considered an 
5 exemplification of the principles of the invention, and is not intended to limit the 
invention to that as illustrated and described herein. 

The present invention provides a novel roof sheet 20 for a trailer 22, FIGURE 
6, which is formed from a sheet of fiberglass reinforced plastic laminate 24. The 
sheet of laminate 24 is formed by heating and compressing a woven mat 26 of 
10 commingled glass fibers 28 and thermoplastic resin 30, preferably polypropylene, to 
form a laminate 24 of continuous-glass-fiber-reinforced- 
polypropylene. 

As shown in FIGURE 1, the woven mat 26 is made of a plurality of rovings 32 
woven together. As shown in FIGURE 2, each roving 32 is formed from a plurality 

15 of lengths of unconsolidated glass fibers 28 and thermoplastic resin 30 bundled 

together. The rovings 32 are formed by using conventional commingling techniques 
to intimately place the thermoplastic resin 30 within the glass fibers 28 without using 
a melt-based impregnation. The commingling is performed in the glass 
manufacturing operation at very high speeds of over fifty feet per second, wherein the 

20 thermoplastic resin 30 is drawn along with the glass fibers 28. Therefore, for an end 
user, the material form does not involve any intermediate suppliers and the 
consolidation does not involve high pressures and temperatures characteristic of melt- 
based processes. Continuous-glass-fiber-reinforced- 

polypropylene can be consolidated at low pressures (approximately 100-150 psi), and 
25 high speeds (approximately 25 in/sec), reducing costs and satisfying high volume 
needs. 

FIGURE 3 illustrates an assembly for combined consolidation of the woven 
mat 26 and bonding a film 34 thereon to form the sheet of laminate 24 in one 
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integrated step in and a continuous process by using a continuous press 36. A first 
upper section 38 of the press 36 has a plurality of platens 40 mounted on an endless 
chain 42 and is herein called the "consolidation section." The endless chain 42 is 
mounted around pair of spaced apart, toothed wheels 44, 46. Between the toothed 
5 wheels 44, 46, a support beam 48 is provided within the endless chain 42. A heater 
50 is provided above the platens 40 in the consolidation section 38 to heat an outer 
surface of the platens 40 as they pass thereby. A second upper section 52 of the press 
36 has a plurality of platens 54 mounted on an endless chain 56 and is herein called 
the "cooling section." The endless chain 56 is mounted around a pair of spaced apart, 

10 toothed wheels 58, 60. A support beam 62 is provided within the endless chain 56 

and is mounted between the toothed wheels 58, 60. The consolidation section and the 
cooling sections 38, 52 of the press 36 are in-line with each other. The cooling 
section 52 may be shorter in length than the consolidation section 38. In addition, an 
endless release belt 64, which may be made of out of a suitable no-stick material, such 

15 as TEFLON® impregnated cloth or stainless steel, encircles the consolidation and 

cooling sections 38, 52 of the press 36. The release belt 64 is supported on a plurality 
of rollers 66. The heater 50 is provided between the consolidation section 38 and the 
release belt 64. A bottom section 68 of the press 36 has a plurality of platens 70 
mounted on an endless chain 72. The endless chain 72 is mounted around a pair of 

20 spaced apart, toothed wheels 74, 76. The bottom section 68 is slightly longer in 

length than the combined length of the consolidation and cooling sections 38, 52. A 
support beam 78 is provided within the endless chain 72 and is mounted between the 
toothed wheels 74, 76. Each support beam 48, 62, 78 is supported on one side by a 
rigid frame (not shown) and on the other by adjustable hydraulic supports (not 

2 5 shown). The platens 70 on the bottom section 68 may be coated with a suitable no- 
stick material, such as a TEFLON® material or stainless steel. 

The woven mat 26 and the film 34 start out on different conveying lines. Prior 
to entering the press 36, a supply of the film 34 is laid down on woven mat 26. A 
roller can be used to bend the film 26 as it is being laid onto the woven mat 26 to 
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ensure contact of the film 34 and the woven mat 26. 

The woven mat 26 and the film 34 are conveyed together by suitable means, 
such as rollers (not shown), into and through the press 36 by passing between the 
consolidation section 38 and the bottom section 68, and then through the cooling 
5 section 52 and the bottom section 68. The platens 40 in the consolidation section 38 
are heated when they pass along the top of their track by the heater 50 which may take 
a variety of forms, including, but not limited to, a burner box, hot gas vent, contact 
hearing shoe, and the like. The heating of the woven mat 26 causes the thermoplastic 
resin 30 to melt and thin when pressure is applied by the press 36. The mat 26 

10 reduces in thickness by more than 50% during processing. The platens 40 on the 
consolidation section 38 are kept from coming into contact with the heated film 34 
and the heated thermoplastic resin 30 because the platens 40 contact the release belt 
64, thereby preventing the heated film 34 and the heated thermoplastic resin 30 from 
adhering to the platens 40. Because the platens 70 on the bottom section 68 are 

15 coated with a suitable no-stick material, the heated thermoplastic resin 30 will not 

adhere thereto. The heated thermoplastic resin 30 and the film 34 are held under heat 
and pressure from the consolidation section 38 of the press 36 while the thermoplastic 
resin 30 impregnates the glass fibers 28 and consolidates to form the thin sheet of 
laminate 24. Simultaneously, the thin sheet of laminate 24 also bonds to the film 34 

20 to form a layered structure. Therefore, formation of the sheet of laminate 24 and the 
bonding of the film 34 and the sheet of laminate 24 are effected together all in one 
integrated combined process. 

Thereafter, the layered structure is cooled by contact with platens 54 in the 
cooling section 52 that are not heated. The consolidated glass fibers 28 and 

25 thermoplastic resin 30 is solidified and cooled in the cooling section 52. The layered 
structure passes through and between the cooling section 52 and the bottom section 68 
by rollers. The platens 54 in the cooling section 52 are kept from touching the layered 
structure by the endless release belt 64. As the finished roof sheet 20 passes 
outwardly from between the cooling section 52 and the bottom section 68, the release 
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belt 64 is peeled away from the roof sheet 20 by means of the roller 66. The finished 
roof sheet 20 exits the continuous press 36 at a low enough temperature that the roof 
sheet 20 can be handled, cut and stacked without damage. When completed, the roof 
sheet 20 is secured to the frame of the trailer 22 by suitable means. A release belt, 
5 like release belt 64, can be used to enclose the bottom section 68, thereby eliminating 
the need to coat the platens 70. 

The heating step can be shortened by preheating the woven mat 26 before the 
film 34 is placed thereon. Consolidation of the laminate 24 and bonding of the film 
34 to the laminate 24 have a plurality of ranges of feasible temperatures, pressures and 

10 times. Temperature, time, and pressure during processing are interdependent 

variables. Higher platen temperatures allow lower heating times. Longer times allow 
lower consolidation pressure. Higher consolidation pressures increase heat transfer 
through the commingled fibers 28, 30 and allows for lower platen temperatures. 
As shown in FIGURES 4 and 5, a pair of endless blocks 80 of silicone 

15 rubber-like material are mounted on the exterior of the platens 70 of the bottom 

endless chain 72 to prevent the melted thermoplastic resin 30 from overflowing the 
edge of the press 36 during consolidation. Thermoplastic tends to flow when heated, 
and the commingled fibers 28, 30 especially tend to flow during consolidation. The 
mass of unconsolidated commingled fibers 28, 30 has a larger volume than the final 

2 0 layered structure. As stated, the mat 26 reduces in thickness by more than 50% during 
processing. Unless contained, the melted thermoplastic resin 30 will flow out from 
the press 36, carrying the glass fibers 28 therewith. Furthermore, when the melted 
thermoplastic resin 30 flows, alignment of the glass fibers 28 is disturbed, thus 
reducing the effectiveness of the reinforcement of the resulting roof sheet 20 provided 

25 by the glass fibers 28. 

The elongated blocks 80 are spaced apart from each other on the platens 70. 
The blocks 80 have a height which is greater than the height of the woven mat 26 in 
its initial state. The material of which the blocks 80 are formed must withstand 
repeated cycling at process temperatures. 
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When the mat 26 passes between the blocks 80, the mat 26 is spaced from the 
blocks 80 by a small gap 82. As the woven mat 26 and the film 34 move into the 
continuous press 36, the platens 40, 70 close on the blocks 80, locking the blocks 80 
in place by friction to prevent the blocks 80 from being pushed sideways by the 
5 heated thermoplastic resin 30 as it flows within the press 36. The melted 

thermoplastic resin 30 flows up to the blocks 80 but is prevented from flowing out of 
the press 36 by the tight seal the blocks 80 make with the platens 40, 70. The overall 
height of the blocks 80 is large compared to its change in height during processing. 
This reduces the wear and tear on the blocks 80 thus increasing reusability. 

1 0 The film 34, which may be formed from polyester, provides light diffusion, 

blocks ultraviolet light and adds color to the roof sheet 20. The usage of the film 34 
results in approximately a 10% light transmission into the trailer 22. 

While a preferred embodiment of the present invention is shown and 
described, it is envisioned that those skilled in the art may devise various 

15 modifications of the present invention without departing from the spirit and scope of 
the appended claims. 
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THE INVENTION CLAIMED IS: 

1 . A roof sheet for a trailer comprising: a thin sheet of laminate having a 
predetermined width and length formed from commingled fiberglass and plastic resin 
which has been heated and compressed. 

2. A roof sheet as defined in claim 1, wherein said plastic resin is a 
thermoplastic. 

3. A roof sheet as defined in claim 2, wherein said plastic resin is polypropylene. 

4. A roof sheet as defined in claim I, further including a film capable of blocking 
ultraviolet light bonded to said thin sheet of laminate. 

5. A roof sheet as defined in claim 4, wherein said film is polyester. 

6. A process of forming a roof sheet for a trailer comprising the steps of: 
providing a woven mat formed from rovings of commingled fiberglass and plastic 
resin; commingling said fiberglass and plastic resin to form a thin sheet of laminate by 
heating and compressing said woven mat; and cutting said thin sheet of laminate into 

a size which is suitable for attachment to a frame of a trailer. 

7. A process as defined in claim 6, further including the step of bonding a film 
capable of blocking ultraviolet light to said thin sheet of laminate. 



8. 



A process as defined in claim 7, wherein said film is polyester. 
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9. A process as defined in claim 6, wherein said plastic resin is a thermoplastic. 

1 0. A process as defined in claim 9, wherein said plastic resin is polypropylene. 
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